Blood coagulation and fibrinolysis after extreme short-term exercise.
Maximal exercise may be a trigger for cardiovascular events. The aim of the study was to investigate changes in blood coagulation and fibrinolysis following maximal short-term exercises with different durations up to 90 s. A total of 15 healthy nonsmokers underwent three isokinetic maximal tests on an SRM cycle ergometry system with durations of 15, 45, and 90 s. Blood samples were taken after a 30-min rest, immediately before and after exercise, 15 min, and 1 h after completion of exercise. For the investigation of blood coagulation, prothrombin fragment 1+2 (F1+2), thrombin-antithrombin III complex (TAT), intrinsic and extrinsic total (TTPin+ex), and endogenous thrombin potential (ETPin+ex) were measured. For testing fibrinolysis, determinations of plasmin-alpha(2)-antiplasmin complex (PAP), tissue-type plasminogen activator (tPA)-antigen, plasminogen activator inhibitor (PAI)-1-antigen and D-dimer were used. Immediately after the exercise tests, only F1+2 (15- and 90-s test) and TTPin (45 and 90 s) showed a moderate increase (p<0.05), while TAT and ETP was unchanged. In contrast, a clear increase in PAP and tPA-antigen already after 15 s maximal exercise in relation to the exercise duration time could be investigated. These effects were not totally reversed to baseline 15 min after exercise; D-dimer and PAI-1-antigen still remained unchanged after these types of exercise. Maximal short-term exercise does not lead to a relevant activation of blood coagulation in healthy young subjects, it is only slightly altered within the normal range. In contrast, fibrinolysis is clearly activated, and the increase is directly dependent on exercise duration. Additionally, it could be shown for the first time that fibrinolysis is already activated after 15 s maximal exercise duration.